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-f- JlsK encoding) ^^V^l, ^7]^^ ^i^^ 4131-1- ^efl^I^S. J2.fr- ^ 

^ ^fJ: (Forward Error Correction Codes)!- ^-g^r}. a^e *Mltfl 1-41*1^ 

^«H1>H _2.^;§Jf JiS. 9Xt= Low Density Parity Check(LDPC)-f-^(codes)» °1 

-g-tr *>o]«.^JE. *fl ^(Hybrid Automatic Repeat reQuest) tfltr ^°l^f. ^7fl 

jl^^olBf ^-fr ^sfl, if^^iS B]^.s= (Turbo Code)!- A>-g-^>ji ^^c-fl , &\ 

-4-g-Hr>^ J^^o^ d Aj^^ui^l- Af-g-sfli ^^o] ^ ofl 

&|#5.(error floor) ^#*r ^^ 7 \ AS. (Sequent ial ) -§-*r^7l ufl 

4- ^^ v # #±*}JL, ^l^l^VAS rq^^ a]7^ ^ Xl^r LDPC^-Jll- ^-^M a] 

it *ll#^Rr afl'&th}. LDPC ^2L°\] cflsfH ^v}*} <£^>-s)jl $X$r 

Bf, LDPC^i# -§-§-*}- *l|*l#«cH=H £fl*lH^ S^l ° a ^7^ Sl^l^cf. m. ^ ^o]y. 
slJE. 7fl^i^ 27fl^LDPC-f iL^c^ LDPC^Jl A>o]ofl tl^ejaK Inter leaver) 

1- ^ , 27fl£] LDPC-fS^ 33*1*11 LDPC^-S^^IAS. -*fJl£}-*r^ # 

^j7, ^w]^) <yE^ttH- a}-§-^ LDPC^-JL«yst:i2S ^JlsJ-isHr ^* 

<£th}. 27fl^ LDPC-^-S-ysc-l^ US M-f^Ml <3^r3-°S(serially) 

ZLAVO]^ OlE^^s. = - U j.Xj32f 7fl£) LDPC^f Jl* ^JL ZL A}o]6\) O]^ 
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.E 1 

s>olti.e)= /fl^C Hybrid Automatic Repeat ReQuest), SL^-^ ^^S. (Forward Error 
Correction), LDPC -r-S(Low Density Parity Check Codes) 
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[^4*11 

{Encoding and Decoding Apparatus in Hybrid Automatic Repeat ReQuest System using LDPC 
codes} 
[5= >d 3 Tl^tr 

S. l^r EV-DO^- HSDPA*1^°IH A>-g-§>^. 5>o] 2] 7 fl^^- H^aJ 

#4tr -£^1 

£ *MJ±iq = ^^^Al^Efl^A-^ i^^SS LDPC ^-Jl» A>-g-e>JL, 7fl 

^°l^r ^-^ tr4. 
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*r 91^. ^fl^^Hl^i *H8$ TMd^KreceiverHH ^(correction)*}*] 

&jI ^(detection) 1 ?}*}^ ^^(transmitter HI "£3 Sl^^H ^fl^C Automatic 
Repeat request :ARQ)*V& ° 0 V ^ °1 ^ , Cr-E- *}M-^ lH)^r ^fl^-i- ^ 
^^-f Jl (Forward Error Correction)! A>-g-^ iHMth ^^d^£ 

7l#-§- s>o] ti_s^ = ^(Hybrid Automatic Repeat request: HARQ)7| 

2] HSDPAAli^^- * r ol ti^= *M«£(HARQ) A}-g-3H}. i^^^iS E1I3H 

(Turbo Codes)#, ^l^ 1 ^ (ARQ)°-3. Chase combining^ Incremental Redundancy 1 ^ 

* a>^>ji ^cf. ol - tij-Ai a = ( ^^>7ll- ^JitJMEK information data) 
1- E^ol^S ^^-(encoding)tr 31 oj sfl^ ^^>jl, ^Al^ofl^ ^aJ^ e] 

* ^#*>£^- ^sflfV a}aj ^§rf. ^HO^g. cjstis ^ 3 ^t^ rq^^ 

CRC^A>^- ^-2*3 ^ 3L±? ^2flc^ ^^7> ^ 

ACK(Acknowledgment)# ^^Hl JH^, ^sH*}^ NAK(Negative 
Acknowledgement)* ^^<^1 iL\E^. ACK# ^r^l^}^, 

Afls£ rflojE^l- into, NAK» 4^*^ ^^^1 7fl^^ tfloflA^ ^fl^-fir a^e.^. 
Chase combining^ £■ zfl^^H ^^^^ ^ofl _y_u£ 
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CflolEi Sfl^4 Sfl^-g; ^^>J7 ( ^Al^ofl^ ^Ofl ^.Ifl^l 3£fl^l 

* ^ScjS Tlt4. Incremental Redundancy^ ^ , € 

g4| c-flojE-l sfl^ tf^ ^Efls HH^ sfl^# ^JL3J-*M 

^efl, ^^JfJL^r JSUJU^V ^ c-flo]E^i «-jT5|~i- ^«g*H elol^Al* ^7>*H 
^^f^, ^i2CHH ol-g-sfc^ c]^^^- nfl JiiJAjL;*} ^ c-HojEil- ^fr> 

fe- ^}-§-tr4. Incremental Redundancy^ *ti^ it *fl i 3 }^ E^^l-I- ^7} 

n?AA sfl^^r ^1 ^ia^^r ^tr^. Chase 

combinging^r ^ # ^fl€^*>7l *fl-g-<>11 , o]^c^ ^Al^ofl^ 

^e-i w] ^a]£ sfl^ ^r*S^>7l nfl^-ofl A^igcq ^#51^ HTfl ^ 

7>*r*1 ^cf. Chase combining^: sfl^ <^5] ^*r°i ^^-71 nfl§-ofl t^u^ 
E] °l-^- n J:-i: *r ^cf. ^ , Incremental Redundancy *fl3i^H tf-E- 

£^A)^ ^^*>7l ^#5L7} ^7}is}51 , C]3C|b ^ ^ 

€ °fl^>i=f T^l^r sfl^i^ ^7>S ^-#£7} nfl-o ^ 7 >^>7fl ^cf. nelM-, Incremental 
Redundancy^ *flS.£: ^Efl£] afl^s] ^41 ^3^15 <tfrfl*]_os ^^>7fl -M^l 3) 
J±4l3:» fe^r. Incremental Redundancy^ cf 0 l^^H] o}^^. 3.^0} 

^rSr °l-8-*r7l nfl^l 3 $SLS. <£s}^ oicf. a, Chase combining 

Incremental Redundancy^ Jicf sQ*g>6\ <g = ^n]- ) X\^*xo) ^7}* ^ 

AQ^k= Incremental Redundancy «^^r A ^^r -f-S *r*l ^ a^ea^ 4 

^7}* 3711 tr^r ^r^°l . HSDPA^i^Sl ^-f , ^ ^ £ = S§7l#S 
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<6> ^JjL^- £ 10. E v-D0Sf HSDPA4^°I14 4-§-*Kr 4°lli4.^ 4^44 7fl4* 

zl^ ZL^ojcf. £i oii>| ?l-ir i f-44 4-341, 41-?-44 4^42, 443 

4, 4^4, ^, 4j±i3I=7> *>olye|= o]=LK\3_ 0^0.0. ^ - &cf. 

^Jl* 1/3^14 Chase combining* 4-§-4^ ^ -f ,^2fl^l ^>o] = 7fl4^4#4 ofl 

* 4^44 4*4 44. 44*flS HH4 X, Yl, Z2 » 4^4:a, ^4^H14 

* *r*8*l-4 CRC ^4^l 4^44 4«4:a 4^ 4tt , 3 3^ 4 441- 444ji 
*fl4^* -2.444. 4^4* 44 x, Yl, Z2 # 44^44. ^4^t4 4^ 

* ^4:2, 444 , ^44 ^4^-2-44^ H4 4^4 4^44 Til 44^* -2- 
444. 44 434 ^44 44^4^-4 4* 444 ^€4. 

<7> Incremental Redundancy 44 * X, Yl, Z2 » 4^4^, ^4^r44 ^3*3* 44 

4 , 44« 444^, 44^* -S.^44. 4^r* 4°14 X, Y2, Zi* 

44^4^, ^4^4 ^44 4°144 4°fl 444 HH4-& °1*44 ^^^4 ^4 
4. ^5^* 4444, ^44 4 4^-24^^ J±4 4^4 44 44^* ^44. 
4*^4 1-^44 4^1^ 3144 x, Yl, Z2 «- 4^4^, 4^4*m 4^4^ X, 
Y2, Z14 4^44. 4^ 444 ^44 44^^^4 4*444 ^*344. 

<8> ^^-44 4514 444J4Block Codes) 4 B4^^4^(Trel 1 is Codes )S. 4^ 
*r 5U4. LDPC^J4r *^SolJi, Eiis^S] 41:^44 4^4^ B 4 2^45101 4 
. LDPC4^4 4^S. 3-if- 4^^4^s]^S. ^144 4^3 (message passing) 
#* 4*4^1, c^cHH ^.ja-^ ^ o. ^x]*) ^4«&JiBl^# 4443 
4 4^44, Sfeli ^-1^ ^1444 44^4°i 4s^ 444 #4 444^ 4 
34 514. LDPCCLow Density Parity Check)^^ k7fl<i| 4iL«lH4 <^44 n7fl4 
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^-SLO]7} f^S}^ 7fl^ o]^sq- *V 7^9] v]^S. ^€4. ^S^fe ^^^^ £ 
41- ^Ih^^l, "IW*l ^ °^Jl&|#(message passing algorithm)-2.S 

decoding) -I- ^iL^^r ^lia^l^ °}3.k\2 *}°}°\] 9l^\^^r ^ 

^^>7l ^°\] , 9l^>K\o\ if^o]^ 4:&*Hr 27fl^ ^^7^ 7 fl^ 

LDPC ^517} ^-Jl<^ ^o}7]- nfl-o 3. ^^-(106-7) £] sL^f JiiLtf A^o] ^ ^ o^ol 
5U^. *M ^^i^li^ofl^ LDPC -*Ml# 27flS. ^*}JL 91 

^l^V^- 27fl^ 9l3.tf<% c]3Dl^ I7fl^l ^Ist:-]^ c^t^S. 

EiiLiSJE.^ q-^Kf LDPC °] f>}o)*z)lL 7fl^^«J- 

^ ^ ^] 

# -^JL^^ s|-ol Tfl^oi^c^ LDPC ^-S^lsc-H, LDPC 45 0 J3D]2, 91*]^] 
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LDPC -*ML» A>-g-^ *>t}. fle^£. Oi^V^^ol, 5>o]ti2^= 

^ S^HJ^-Sl^ *flSl<fc «o^°l 7l#o]^-. 3$2\o) ^o)_ti^= 7fl^7l^ ol 

°1 ^Jl*!-^-. LDPC^*}^-^ ^^-^^^-^^ ^<HH ^IL^S.^ LDPC 

*fl ^ ^"§"4 ^ ^l^l *m. ^i^J^r oflui^cfl ^Hl7> ^7>«fliE 

IMh^M ^ ^^"(Error Floor)4 *)3.io]l<>] ^^^1^ ^3^2^ t| 

SC-12^ H^el^(Trellis) <£^9l (Sequential) ^131^ 1-7>^J1 

S. t]3-^*}^= a1^>o] ^cf^ c^o] ojrj-. ^7fl, E]iL2£S oL^t-fl e^ (High Speed 
Data)* -^-JlSl-^Jl ^S^Hf-dl AjTiol ^o] Q^ES., ^*fl ilcf ^ ^ tl]o]&\ # 
^iH^r, LDPC ¥-3L7\ ^^>cf. M. ^ o. j7^ci)olE]-l- *}^4 <^#3L ^ 
s^Kr LDPC ^11 §Hy_e)j= 7-1) A>-g-^cK 

<12> E^^iE^r <>]i2t:-H^ ^ 7fl^ Sl-^^ ol^D]Sf o]£l5^!- t\3.tf 

^c] i^&x] ^rf). tiVig, LDPC J-xr I7fl^l £1^5. 17)1^ r^scis 

E]j= ^^^^l^^l 27fl£} LDPC^-S <y^^4 Sl^M A]-o|ofl ojE^ttll- A>-g-^Jl ( 

olti.el= *fl*I^ c]3c]o]i 27flsl LDPC^Ji ^iac^ ^E^al, t^Eie^^- ^>-§-^- 7 A 

* ^tb^. "g^Sr 7fl^ c]2Cl7jo)l ^^.1- JH^>^, ^Sfl *V 7 fl^ c]^E-1# 
A >-B-% v iicf ^ ^Ji* °l-§-*H ^=7^<5}jEL^ c]=?^B] ^JE* ^^]cf. 2711 
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4 £th ^-S-, €*rfe 3SL*II 0 13* LDPC ^-Ji. -y^cl 1(120)* ^}-g-*} 

^ ^S^M ^Jt^El *M^.S.3M J=L^ o]^o) 

*n *i**h ^-s- ^ji^oiei* (iio)o.s. ^e^^h LDPC w.^ oi^ 

3 2(130)3. -*fJL2^H -¥-3l<H (codeword)* ^StjI, *^*fl LDPC $-5. 91 

acH 1(120)*- ^>-g-*H ^ ^iUIHEil- ^jr-g^o} -^J^-I- ^^9) c| 

^-f , LDPC ^t^s^l(210)S. ^3.^^}JL v)3.*3^3, CRC3*r 
* <rfl*M ^ 5E^r ^3})7> #^*}JL ^ ^4^-^-1- ACK/NCKS #^ofl £ 

^nfl^ ^-f , ^^-*Vcf. ^*}*1|5L ^-S^l- ^-f , ^ «i 

*fl <t&& ^M^sJ- ^ *r^l£ ^* °]Ei 3^(220)3 ^]E^ 

LDPC ^^2 (240H1 <a^«H tq^^* ^^*>J7, CRC 

^Afs. ^ i&^r ^5Tfl« ^*>al CRC^>7}- ^sfl^ig ^^ofl 7fl 

^Hj^U ^Al^V -^o^ c]oiE^a1(230)AS i=l Si 3 U *M LDPC 

Jl t^sci 1(210)^ <3^*H t^ig^ ^sj-S. CRC ^r* ^*g*> 

^S. ^1=} -f-S^^- ZL^i #^*|| ^ai^ -^S<H3 ^51^ o]Ei^tH(220) 
3 tlE^wj^ LDPC JfS t^^E-12 (240)<*f| °J^*H ^^^* ^SKu, ^=7^5} ^ 
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^S. CRC^j-s. ^ Hfe ^3fl« ^*}JI CRC^a> 7 > ^4*>^ 

4 LDPC -Sjk5L<?]iiIcl 1(310)3. ^-J£5)-*H ^-s^H# ^^*Vcf. ^a] 

n-Sr LDPC ^-Jl^S^l(440)^.S ^r^M -^3L <>H ^ ^3^^ ^<5}JL, CRC 

^a> S ^/^sfl<^# ^^s>ji ACK /NAK» ^^<Hl ^^tbcf. ^S^l -^sfl 

^-f, ^#tH}. ACm XHS-S: ^^)o)^ JjLjr 

5**H NAK1- *H1 ^i^tl- LDPC -^-S^SDll^ -^Jl^-I- ^lEi^tJl 

(320)1- ^E^tg^l-Ji, LDPC Jf-JL^^ 2^1 ^^a]^ ^-3L<H«- # 

^^-cf. ^ai^o. ^a]^ ^<H« LDPC -^-S^S 
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3 2 (410)4) ^ ^^^-ir *H8*Ka, rqoiE^»fjAl^ f LDPC-^ 

Je. K440H «3^th3-. LDPC ^-51 tq aci 1(440)^ ^£ ^^fl 

^^/^2fl^^-« ^^31, ^ia^oi ^sfls}^ LDPC-^^^s^io] c]3 
^ oiEi^wjA]^ , LDPC ^J^sc^S o g^§M cfAl «>4 t^s^^Ji ^jq- 

«- ^^B^^iAl^ LDPC-¥-Jl^SC1lo.s. SJ^H^ ^a^th=h cfA] CRC^f^ 

a<3 -S^AM^S ^^Jl, ^i^o] ^afl^ i=M <flo} ^i2^-g- ^tb^-. 
s^l^ wv-u- c] 2 ^ o]^ ^oi}-7> cl^^o] ^2fl*T- ^ o. NAR#> ^^.^ ACK# 

°l^r ^ a^-fr ACK# 3-?-, *fl3.£ ^ 

Ji^o]^ LDPC-^S^l^c11o.S. ^S^H ^^jI. NAK# ^-f, # 

LDPC^f-JL ^ia^lAS JjLJr-i- 3H^}JI, ^^fl *^r^^fl 

& <?1e] £^(320)3. ^B^wjAl^ , LDPC ^Ml^iSE-^ # 

*K^*flS ^41* ^-f , ^^IJLtt LDPC^S^^E-12S. °J ^ A] ^ c|s^*>Jl, ZL 
^aifiq- ^o) *^r«l^ ^51^ LDPC-f-S c|.2i5|H <g^*H c)^* 

^^*>J1, ACK Sl^ NAKS 



19-13 



1020020083722 %% 2003/7/23 

<ie> v]SL t 7 ># ^^o]^ w>^tl- -^Al^l- ^-s^ ^sia*!^, 

^o. A> 7 1 7flAl ^ ^aHI^ ^s]^ &od}, ^£}tt ^^^^^ iJH ^r*Kr 

<17> a- ^-^c. LD p C a lf A>-g-^>7l nfl-g-ofl, EiJiLSH. <£) ofl f&^o} JL, 

clHEi ^J^§r(data throughput )4r 4 s £ ^ 

^ LDPC 9l3L^^}o\} oiE^wll- o]^^# ^^*>^S., ^S^isf t^^c-12 
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11 

^]-o)y.£)= , ^yejc LDPC ^-JL 

Sialyl, LDPC-¥-J: Sl2Dl2, ^lE^elwl^ t 1 ^^, *M ^fl^ c]^T3]# LDPC 

^-Ji. clscil, LDPC ^31 ^3^2, °jB^ttl , t^oiEi^wlS- ^SRr ?A^r ^SLS. 

#*1 . 
[3)^8- 2] 

*fl l %H1 sa<^, 

bt>o1«.^c LDPC -^JL <y^D] I3zf LDPC ^-S <y^cl 27> tg^S 

^*]JL, LDPC ¥-SL 9l^tf id\) 92^5\^ ^£-7} LDPC -^S. ^IsrH 2<^1 ^^tt 91 
^"J^ *<>fl ^^M, LDPC LDPC ^Si^ ^fr3 ^(regular degree) 

tij^fl-^o] ^(irregular) ^£1 7}-^ ^ , LDPC ^-S. 9l3.^\ # 

-^S^* -fr^*!] ^^-tl^S AV-g-^ji, LDPC JfJL 2^^-i ^-Jl 

3] 

*ll l 5a<^, 

s>ol c LDPC ^fJL 14 LDPC ^Jl ^^ci 27> <£#3^ 

S(serially) LDPC 9l3.^\l^[ LDPC 9l3-^2±= ^jfl-aj ^(regular degree) 

SE^r Hl^ff^Sl *Hr( irregular) ^it 7><g ^ ^ , LDPC ^J: ^Isci H 
^ -t-^°17> ^iB^oj^ LDPC <?l^c1 2^1 ^SH, LDPC ^-3L 91 3.^ 
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#^3^ ^Ml^* *4^*fl $_&*l3LS. n^SS^^IM #^S)^ ^-SL^i ^ 

[3^8- 41 

^^*fl ^IJl^ LDPC ^-S ^iELt-U-i- >M~g-*H ^-S^aL. ^ wl^fl °]$- *fl 

aJ^i^fl *r*l^ ^11, LDPC ^f-JL c] 315)1, LDPC ^S. t]3.^2% 
^ ^30.5. e1.S*3*}jI, LDPC h-^ t}5acU£r ^€ ^Issq- LDPC -¥-JL ^ 

3^2^ ^JI, LDPC ^ c]3Dl2^ ^r-tl^ ^1^2} 

LDPC ^fJ: c]^cli^ oj^AlsS. >M"8-*>*r ^-g- ^ 
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